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(54) METHOD FOR MANUFACTURING DECORATIVE PLASTIC MOLDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a decorative plastic molding by which this molding 
can be bonded to another molding such as an enclosure by 
irradiating the surface of a panel with a laser beam. 
SOLUTION: A decorative transparent resin panel 1 with a colored 
layer 2 showing 70.0-100% transmittance of the laser beam and 
60% or less transmittance of the total light by Japan Industrial 
Standard(JIS) K7361-1, is placed in contact on a colored resin 
molding 7 whose transmittance of the laser beam 5 is 0-10%. 
Further, the laser beam 5 is applied on the colored layer 2 of the 
decorative transparent resin panel 1 and thereby an interface 
between the back of the decorative transparent resin panel 1 and 
the surface of the colored resin molding 7 is welded. Thus the 
decorative transparent resin panel 1 and the colored resin molding 
7 are welded in one piece together. 
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* NOTICES * 

% 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The permeability of laser light the decoration transparence resin panel by which the coloring layer 
whose total light transmission of Japanese Industrial Standards (JIS) K7361-1 is 60% or less was prepared 
at 70.0 - 100% By ****(ing) on the coloring resin mold goods whose permeability of laser light is 0 - 10%, 
irradiating laser light from on the coloring layer of a decoration transparence resin panel, and carrying out 
joining of the interface of the rear face of a decoration transparence resin panel, and the front face of 
coloring resin mold goods The manufacture approach of the decoration plastic part characterized by 
carrying out the joining unification of a decoration transparence resin panel and the coloring resin mold 
goods. 

[Claim 2] The manufacture approach of a decoration plastic part according to claim 1 that 70% or less of 
other coloring layers are formed in the decoration transparence resin panel for the transmission of laser 
light. 

[Claim 3] The manufacture approach of a decoration plastic part according to claim 1 to 2 that laser light is 
an YAG laser with a wavelength of 1.063-1.066 micrometers, a C02 laser with a wavelength of 10.6 
micrometers, or semiconductor laser with a wavelength of 938-942nm. 

[Claim 4] The manufacture approach of the decoration plastic part according to claim 1 to 3 which is what 
the coloring component of a coloring layer becomes mainly from a color. 

[Claim 5] The manufacture approach of a decoration plastic part according to claim 1 to 4 that a 
decoration transparence resin panel is produced by the shaping simultaneous decoration method. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the decoration plastic part 
suitable for junction to the panel and case which are used for autoparts, home electronics, etc. 
[0002] 

[Description of the Prior Art] Conventionally, the panel home electronics, such as a television audio 
product, and for automobiles had the approach of sticking both, after applying adhesives to homogeneity, 
the approach of using the double faced adhesive tape which gave the adhesive property for both sides of a 
base material, etc., when joining to a case or other mold goods. However, by the former approach, when the 
handling of adhesives was troublesome or the adhesives of an excess overflowed, the adhesion side might 
become dirty. Moreover, there was a case where satisfying adhesive strength was not obtained, by the 
latter approach. 

[0003] Furthermore, when adhesives were not able to be applied extensively, the clearance might be made 
between the back of panel and the case, and waterproofness might be inferior. Moreover, in the case of a 
few lot, in order to have mechanized the adhesion process, there was a problem in respect of cost and 
there was a problem that it was inferior to homogeneity providing a help. 

[0004] In order to solve such a trouble, recently, high frequency welder processing and ultrasonic 
machining to which welding of a back of panel and the interface of a case is carried out efficiently 
appeared. These paste up the part into which the panel and the case are contacted by generation of heat 
by oscillation. In the case of these approaches, vibrator called a horn needed to be created to what met in 
the shape of [ of a panel ] surface type, and there were a trouble that an adhesive property worsens in the 
hit condition which is a horn, and a trouble of hurting one's panel front face not a little since a horn 
vibrates in a panel front face. 

[0005] Then, the joining technique by laser is proposed recently (reference, such as JP,1 1-1 70371, A). This 
is a technique which a transparent and colorless resin panel and a coloring opaque case are contacted, and 
is made to carry out heating generation of heat of the coloring opaque case front face by irradiating laser 
from a transparent and colorless resin panel front face, carries out melting adhesion of both interface, and 
is stuck. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when seeing from the transparent and colorless resin 
panel side in this case, the part and color by which joining is not carried out differed from smooth nature, 
and the part by which joining was carried out had the problem that appearance was inferior in design. 
[0007] In order to hide the badness of the design nature of this rear face, there is want with whether for it 
not to be colored a panel front face and to be able to carry out [ it cannot be visible and ]. However, when 
conventional ink colored it the front-face side, the laser absorption of light occurred, and there was a 
problem that joining on the back was not made only by melting a front face. 

[0008] Therefore, this invention cancels the above troubles and aims at offering the manufacture approach 
of a decoration plastic part that adhesion is possible for other mold goods, such as a case, and a welding is 
not conspicuous by putting laser in laser light from a panel front face. 
[0009] 

[Means for Solving the Problem] The manufacture approach of the decoration plastic part this invention 
was constituted as follows, in order to attain the above object 

[0010] That is, the manufacture approach of the decoration plastic part this invention The permeability of 
laser light the decoration transparence resin panel by which the coloring layer whose total light 
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transmission of Japanese Industrial Standards (JIS) K7361-1 is 60% or less was prepared at 70.0 - 100% By 
****(ing) on the coloring resin mold goods whose permeability of laser light is 0 - 10%, irradiating laser light 
from on the coloring layer of a decoration transparence resin panel, and carrying out joining of the interface 
of the rear face of a decoration transparence resin panel, and the front face of coloring resin mold goods It 
constituted so that the joining unification of a decoration transparence resin panel and the coloring resin 
mold goods might be carried out. 

[001 1] Moreover, in the above-mentioned invention, on a decoration transparence resin panel, the 
permeability of laser light may constitute as 70% or less of other coloring layers are formed. 
[0012] Moreover, in the above-mentioned invention, laser light may constitute so that it may be an YAG 
laser with a wavelength of 1.063-1.066 micrometers, a C02 laser with a wavelength of 10.6 micrometers, or 
semiconductor laser with a wavelength of 938-942nm. 

[0013] Moreover, in the above-mentioned invention, you may constitute so that the coloring component of 
a coloring layer may mainly consist of a color. 

[0014] Moreover, in the above-mentioned invention, you may constitute so that a decoration transparence 

resin panel may be produced by the shaping simultaneous decoration method. 

[0015] 

[Embodiment of the Invention] The gestalt of implementation of this invention is explained in detail, 
referring to a drawing. 

[0016] Drawing 1 is the sectional view showing one process of the manufacture approach of the decoration 
plastic part of this invention. Drawing 2 is the top view showing one process of the manufacture approach 
of the decoration plastic part of this invention. Drawing 3 -4 are a graph which shows an example of the 
permeability curve of a yellow color. Drawing 5 is a graph which shows an example of the permeability 
curve of a yellow color. Drawing 6 is a graph which shows an example of the permeability curve of a 
Magenta color. Drawing 7 is a graph which shows an example of the permeability curve of a cyanogen color, 
the inside of drawing, and 1 — for a transparence resin panel and 4, as for laser light and 6, a welding and 5 
are [ a decoration transparence resin panel and 2 / a coloring layer and 3 / a decoration plastic part, the 
coloring layer of others / 7 / 8 / coloring resin mold goods and /, and 9 ] parts for a transparence window 
part. 

[0017] The manufacture approach of the decoration plastic part 6 this invention The permeability of the 
laser light 5 the decoration transparence resin panel 1 by which the coloring layer 2 whose total light 
transmission of Japanese Industrial Standards (JIS) K7361-1 is 60% or less was formed at 70.0 - 100% It 
**** on the coloring resin mold goods 7 whose permeability of the laser light 5 is 0 - 10%. It is the 
approach of carrying out the joining unification of the decoration transparence resin panel 1 and the 
coloring resin mold goods 7, by irradiating the laser light 5 from on the coloring layer 2 of the decoration 
transparence resin panel 1, and carrying out joining of the interface of the rear face of the decoration 
transparence resin panel 1, and the front face of the coloring resin mold goods 7 ( drawing 1 - 3 reference). 

[0018] In the decoration transparence resin panel 1, the permeability of the laser light 5 is JIS at 70.0 - 
100% on the transparence resin panel 3. It is constituted by forming the coloring layer 2 whose total light 
transmission of K7361-1 is 60% or less (refer to drawing 1 ). 

[0019] It is desirable to specifically use the transparence resin which uses an acrylic, acrylonitrile styrene 
(AS), a polycarbonate (PC), styrene (GP), methacrylic-styrene (MS), Transparence ABS. lactic-acid system 
biodegradation plastics, etc. as a principal component as resin used for the transparence resin panel 3. 
[0020] The coloring layer 2 is formed on the transparence resin panel 3 or into the transparence resin 
panel 3. The permeability of the laser light 5 is 70.0 - 100%, and the coloring layer 2 is JIS. It is made for 
the total light transmission of K7361-1 to be 60% or less. Specifically, such a coloring layer 2 of a property 
can be obtained by coloring using the ink made to dissolve colors and impalpable powder processing 
pigments, such as the oil color, an auriferous color, and acid dye, in a resin binder. If the permeability of the 
laser light 5 is not filled to 70.0%, since absorption of the laser light 5 will take place and generate heat, the 
problem that the transparence resin panel 3 fuses and deforms occurs. Moreover, a welding 4 comes to be 
conspicuous when total light transmission exceeds 60%. 

[0021] Especially, it is JIS. 10% or less of the total light transmission of K7361-1 is desirable. The front 
fa ce of the transparence resin panel 3 can be thoroughly concealed by the coloring layer 2 as it is this 
range. Moreover, it is also easy to consider as the illumination panel by which patternize and extract the 
coloring layer 2, and form an alphabetic character, carry out tooth-back illumination by LED etc., the 
pattern section extracts, and it was made only for an alphabetic character to shine. 

[0022] It is desirable that it is what the coloring component of the coloring layer 2 becomes mainly from a 
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color especially. If it is made to dissolve in a resin binder and a solvent, since it will dissolve without 
maintaining particle diameter rather than distributing maintaining particle diameter like a pigment, a color 
does not serve as a failure of laser light 5 transparency. Moreover, although it has absorption in the 
wavelength region of a visible ray, since it does not have absorption, it does not generate heat in the 
wavelength region of laser. An example of the permeability curve of a yellow color is shown in drawing 4 
and drawing 5 . An example of the permeability curve of a Magenta color is shown in drawing 6 . An 
example of the permeability curve of a cyanogen color is shown in drawing 7 . 

[0023] Moreover, less than 70% of other coloring layers 8 may be formed in the decoration transparence 
resin panel 1 for the permeability of the laser light 5. As other coloring layers 8, the decoration in the 
metallic color by metal thin film layers, such as aluminum and chromium, the aluminum pigment, a pearl 
pigment etc. is also possible. 

[0024] Moreover, the clear layer may be formed in the decoration transparence resin panel 1. A clear layer 
can perform making it function as a protective layer for the transparence window part 9 of the decoration 
plastic part 6 etc. 

[0025] In order to form these coloring layers 2 and 8 and clear layers in the decoration transparence resin 
panel 1, there is an approach by the approach of carrying out direct decoration on the transparence resin 
panel 3, and a replica method and a shaping simultaneous replica method. 

[0026] There are print processes, such as screen printing, painting methods, such as the spraying method, 
etc. in the approach of carrying out direct decoration. 

[0027] After a replica method carries out heating application of pressure and makes a transferred object 
stick an imprint layer on a base sheet using the imprint material in which the imprint layer which consists 
of stratum disjunctum, a coloring layer, a glue line, etc. was formed, it is an approach of ornamenting by 
exfoliating a base sheet and transferring only an imprint layer to a transferred object surface. Moreover, 
after making putting imprint material in shaping metal mold, carrying out injection fullness of the resin into 
metal mold with a shaping simultaneous replica method, cooling, and obtaining resin mold goods, and 
coincidence paste up imprint material on a mold-goods front face, it is the approach of ornamenting by 
exfoliating a base sheet and transferring an imprint layer to a transferred object surface. 
[0028] As construction material of a base sheet, what is used as base sheets of the usual imprint material, 
such as resin sheets, such as a polypropylene regin, polyethylene system resin, polyamide system resin, 
polyester system resin, acrylic resin, and polyvinyl chloride system resin, can be used. Moreover, when it 
has irregularity with the detailed front face of a base sheet, irregularity is copied by the imprint layer and 
the shape of surface type, such as grinding and a hairline, can be expressed. 
[0029] What is necessary is just to prepare an imprint layer directly on a base sheet, when the 
detachability of the imprint layer from a base sheet is good. In order to improve the detachability of the 
imprint layer from a base sheet, before preparing an imprint layer on a base sheet, a mold release layer may 
be formed. 

[0030] Stratum disjunctum is formed on a base sheet or a mold release layer. When stratum disjunctum 
exfoliates a base sheet after an imprint or a shaping simultaneous imprint, it exfoliates from a base sheet 
or a mold release layer, and serves as the outermost side of a transferred object. It is good to use 
copolymers, such as vinyl chloride vinyl acetate copolymer system resin besides being acrylic resin, 
polyester system resin, polyvinyl chloride system resin, cellulose type resin, rubber system resin, 
polyurethane system resin, polyvinyl acetate system resin, etc., and ethylene-vinylacetate copolymer 
system resin, as construction material of stratum disjunctum. It is good to select and use radiation-curing 
nature resin, such as photo-setting resins, such as ultraviolet-rays hardenability resin, and electron ray 
hardenability resin, thermosetting resin, etc. for stratum disjunctum, when a degree of hardness is required. 
The thing whose colored thing is not colored, either is sufficient as stratum disjunctum. As the formation 
approach of stratum disjunctum, there are print processes, such as the coat methods, such as the gravure 
coat method, the roll coat method, and a comma coating method, gravure, and screen printing. 
[0031] A coloring layer is usually formed as a printing layer on stratum disjunctum. It is good to use the 
coloring ink which uses resin, such as polyvinyl system resin, polyamide system resin, polyester system 
resin, acrylic resin, polyurethane system resin, polyvinyl-acetal system resin, polyester polyurethane 
system resin, cellulose ester system resin, and alkyd resin, as a binder, and contains the pigment or color 
of a suitable color as a coloring agent as construction material of a printing layer. It is good to use the 
usual print processes, such as gravure, screen printing, and offset printing, etc. as the formation approach 
of a printing layer. In order to perform multicolored printing and a gradation expression especially, offset 
printing and gravure are suitable. Moreover, in the case of monochrome, the coat methods, such as the 
gravure coat method, the roll coat method, and a comma coating method, are also employable. According 
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to a pattern to express, a printing layer may be selectively prepared, when preparing extensively. 
[0032] Moreover, a coloring layer may consist of combination of the thing which consists of a metal thin 
film layer or a printing layer, and a metal thin film layer. A metal thin film layer is for expressing metallic 
luster as a coloring layer, and is formed by vacuum evaporation technique, the sputtering method, the ion 
plating method, electroplating, etc. According to a metallic luster color to express, metals, such as 
aluminum, nickel, gold, platinum, chromium, iron, copper, tin, an indium, silver, titanium, lead, and zinc, these 
alloys, or a compound is used. A metal thin film layer may be formed selectively. Moreover, in case a metal 
thin film layer is prepared, in order to raise the adhesion of other imprint layers and a metal thin film layer, 
a before support layer and an after support layer may be prepared. 

[0033] A glue line pastes up above-mentioned each class on a transferred object surface. As a glue line, 
the thermosensitive or pressure-sensitive resin suitable for the raw material of a transferred object is used 
suitably. For example, when the construction material of a transferred object is acrylic resin, it is good to 
use acrylic resin. Moreover, what is necessary is just to use these resin, affinitive acrylic resin, polystyrene 
system resin, polyamide system resin, etc., when the construction material of a transferred object is 
polyphenylene oxide polystyrene system resin, polycarbonate system resin, styrene copolymer system 
resin, and polystyrene system blend resin. Furthermore, when the construction material of a transferred 
object is polypropylene resin, chlorination polyolefin resin, chlorination ethylene-vinylacetate copolymer 
resin, cyclized rubber, and cumarone indene resin are usable. As the formation approach of a glue line, 
there are print processes, such as the coat methods, such as the gravure coat method, the roll coat 
method, and a comma coating method, gravure, and screen printing. 

[0034] How to ornament at a transferred object surface using a replica method is explained using the 
imprint material of the above mentioned lamination. First, the glue line side of imprint material is stuck to a 
transferred object surface. Next, heat and a pressure are applied from the base sheet side of imprint 
material through the heat-resistant rubber-like elasticity object set as the temperature of about 80-260 
degrees C, and conditions with a pressure of about 490-1 960Pa using the imprint machines equipped with 
heat-resistant rubber-like elasticity objects, such as silicone rubber, such as a roll imprint machine and an 
up-and-down imprint machine. By carrying out like this, a glue line pastes a transferred object front face. 
Finally, if a base sheet is removed after cooling, exfoliation will take place in the interface of a base sheet 
and stratum disjunctum, and an imprint will be completed. 

[0035] Next, how to ornament in the field of the resin mold goods which are transferred objects using the 
shaping simultaneous replica method by injection molding is explained using the above mentioned imprint 
material. First, imprint material is sent in in the molding die which consists of an ejector half and a cover 
half. In that case, you may also send in one imprint material of a sheet at a time, and may also send in the 
need part of long imprint material intermittently. When using long imprint material, it is good to use the feed 
gear which has a positioning device and to make it in agreement [ the aim of the coloring layer of imprint 
material and a molding die ]. Moreover, if imprint material is fixed by the ejector half and the cover half 
after a sensor detects the location of imprint material in case imprint material is sent in intermittently, 
since imprint material can be fixed in the always same location and a location gap of a coloring layer does 
not arise, it is convenient. After closing a molding die, injection fullness of the melting resin is carried out 
into metal mold from the gate, and forming a transferred object and coincidence are made to paste up 
imprint material on the field. After cooling the resin mold goods which are transferred objects, a molding die 
is opened and resin mold goods are taken out. Finally, an imprint is completed by removing a base sheet. 
[0036] The decoration transparence resin panel 1 can be obtained as mentioned above. 
[0037] As coloring resin mold goods 7, the permeability of the laser light 5 is as low as 0 - 10%, and what 
can change the energy of the laser light 5 into heat on the front face is used. It is good to specifically use 
the resin mold goods with which coloring by the black pigment, aluminium powder, a pearl pigment, etc. was 
carried out. 

[0038] Moreover, it is desirable to consider as the transparence resin panel 3 and affiliated resin from the 
ease of carrying out of joining. That is, since compatibility does not dissociate highly in case of affiliated 
resin when both surface sections melt and unify, adhesive strength increases more. 
[0039] The decoration transparence resin panel 1 is ****(ed) on the coloring resin mold goods 7. 
Subsequently, the laser light 5 is irradiated from on the coloring layer 2 of the decoration transparence 
resin panel 1. 

[0040] As a laser light 5, a thing with a wavelength of 0.2-2.0 micrometers is usable. As a class of laser, 
although there are ruby laser, Ar laser, an excimer laser, an YAG laser, a C02 laser, semiconductor laser, 
etc., when generation of heat and breakage by absorption of the coloring layer 2 are taken into 
consideration, it is desirable to use an YAG laser, a C02 laser, semiconductor laser, etc. 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/09/01 



JP.2UU1-198982.A [UtlAILhD DESCRIPTION] 



5/5 v 



[0041] It is .desirable to use an YAG laser with a wavelength of 1.063-1.066 micrometers, a C02 laser with 
a wavelength of 10.6 micrometers, or semiconductor laser with a wavelength of 938~942nm especially. 
These tend to obtain the heating value which fuses the front face of the coloring resin mold goods 7, and 
the handling as laser is comparatively easy for them. 

[0042] The process of joining is as follows. First, when the decoration transparence resin panel 1 is **** 
(ed) on the coloring resin mold goods 7 and the laser light 5 is irradiated from on the coloring layer 2 of the 
decoration transparence resin panel 1, melting of the front face of the coloring resin mold goods 7 is 
carried out by the laser light 5, and it comes to have the adhesive strength to the decoration transparence 
resin panel 1. The coloring layer 2 of the decoration transparence resin panel 1 and the transparence resin 
panel 3 are not fused at this event in order to penetrate the laser light 5. Furthermore, when the laser light 
5 continues being irradiated, the heating value of the fusion zone of the coloring resin mold goods 7 will go 
up, and the rear face of the decoration transparence resin panel 1 which touches the coloring resin mold 
goods 7 by heat conduction will also be melted. Adhesive strength increases more because both surface 
sections melt and unify ( drawing 2 - 3 reference). In addition, although the continuous line showed the 
welding 4 in drawing 2 in order to make an understanding easy, it is actually concealed by the coloring layer 
2 and cannot view. 

[0043] Thus, by carrying out joining of the interface of the rear face of the decoration transparence resin 
panel 1, and the front face of the coloring resin mold goods 7, the joining unification of the decoration 
transparence resin panel 1 and the coloring resin mold goods 7 can be carried out and the decoration 
plastic part 6 can be obtained. 
[0044] 

[Example] Polyester film with a thickness of 38 micrometers was used as the base sheet, stratum 
disjunctum, the coloring layer, and the glue line were formed as an imprint layer on it, and imprint material 
was obtained. The pattern was considered as a part for the frame part of the display window of a cellular 
phone. The ink of a coloring layer is VAUFAST as a black color. BLACK The black frame was printed and 
formed in the periphery of a transparence aperture using what consists a methyl ethyl ketone of 75 % of 
the weight as a solvent 20% of the weight in polyester system resin considering 3810 as 5 % of the weight 
and a resin binder. 

[0045] JIS of a black part The total light transmission of K7361-1 was 10%, and the permeability of an YAG 
laser with a wavelength of 1.064nm was 90%. 

[0046] The imprint material of such a configuration has been arranged in metal mold, transparent 
polycarbonate resin was injected, the display covering panel of a cellular phone was formed with the 
shaping simultaneous replica method, and the decoration transparence resin panel was obtained. 
[0047] Subsequently, using the polycarbonate resin colored black, the amount of display formed the case 
for cellular phones which becomes hole-like and is opened, and it obtained coloring resin mold goods. 
[0048] Subsequently, coloring resin mold goods and a decoration transparence resin panel were able to be 
welded, without doing breakage to the black part of a decoration transparence resin panel, when it installed 
so that the side which is not the imprint layer of a decoration transparence resin panel might contact on 
coloring resin mold goods, and is the black part of an imprint layer and irradiated by the YAG laser with a 
wavelength of 1.064nm outside the periphery of an aperture. 
[0049] 

[Effect of the Invention] Since this invention consists of the above mentioned configuration, it has the 
following effectiveness. 

[0050] The permeability of laser light of the shaping simultaneous decoration sheet of this invention is 70.0 
- 100%. The decoration transparence resin panel by which the coloring layer whose total light transmission 
of Japanese Industrial Standards (JIS) K7361H is 60% or less was prepared By ****(ing) on the coloring 
resin mold goods whose permeability of laser light is 0 - 10%, irradiating laser light from on the coloring 
layer of a decoration transparence resin panel, and carrying out joining of the interface of the rear face of 
a decoration transparence resin panel, and the front face of coloring resin mold goods Since it constituted 
so that the joining unification of a decoration transparence resin panel and the coloring resin mold goods 
might be carried out by carrying out the joining unification of a decoration transparence resin panel and the 
coloring resin mold goods The rear face of a decoration transparence resin panel and the front face of 
coloring resin mold goods can be welded without doing breakage to a coloring layer, by existence of a 
coloring layer, it cannot be conspicuous and a welding can be carried out. 
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